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(3) Method and apparatus for transferring concrete slabs. 



(§) Two lifting units (1, 2) have lifting grabs (3) for lifting individual concrete slabs (29) off a prestressing 
bed on which they have been cast and then stacking them on a par of support beams (6) to form a pie 

(28) . Once the pile (28) has been formed, the lifting units (1, 2) use lifting hooks (16) contained within an 
upper frame (14, 15) to lock into the beams (6). A jacking mechanism (13) then raises the upper frames 
(14, 15) relative to lower frames (11, 12) to lift up the entire pile of slabs (28). The lifting units (1, 2) are 
mounted on rails (9) which run along the sides of the prestressing bed and lead off to a stockyard where 
the pile of dabs (28) is taken by the lifting units (1, 2) for storage. During transfer of the individual slabs 

(29) to the pie (28), drflling units (4) are swung under each slab (29) to drill drainage holes. One of the 
lifting units (1) has a container (21) for dispensing and collecting the beams (6). 
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This invention relates to a method and apparatus 
for lifting concrete slabs from a prestressing bed and 
forming them into a pOe and then transferring the pile 
to a stockyard. 

After concrete slabs have been produced on a 
prestressing bed by slip casting a long solid slab and 
then cutting the dab into separate slabs of convenient 
size, the slabs are left in a line on the prestressing bed 
and need to be collected and transferred away from 
the prestressing bed. When slabs are to be kept hori- 
zontal whilst being moved, the normal method invol- 
ves moving two transport wagons to a transport track 
beside the prestressing bed and then stacking the 
slabs on the wagons by using a crane in the casting 
bay. Then the wagons and the pile of slabs thereon 
are pulled from the casting bay. The lateral transfers 
needed when using this method are time consuming 
for the roof crane in the casting bay. In addition to this, 
the transport track uses up some of the area of the 
casting bay. 

According to a first aspect of the present inven- 
tion, there is provided a method of lifting concrete 
slabs from a prestressing bed and forming them into 
a pile and then transferring the pile to a stockyard, 
characterized in that the slabs are lifted from the pre- 
stressing bed and formed into the p3e by a transfer 
device which moves along a transport trade formed by 
rails positioned on both sides of the prestressing bed, 
the pile being formed on a support structure, and then 
the support structure with the pOe of slabs thereon is 
lifted and transferred along the same transport track, 
or an extension thereof, to the stockyard. 

According to a second aspect of the present 
invention, there is provided apparatus for lifting con- 
crete slabs and transferring them from a prestressing 
bed, characterised in that the apparatus comprises 
two lifting units movably mounted on rails, each of the 
lifling units having lifting means for lifting slabs and 
transferring them onto a support structure as well as 
for lifting and transferring the support structure with 
the pile of slabs thereon. 

The present invention enables the finished slabs 
to be transferred to the stockyard quickly and flexibly. 

When using the present invention, no separate 
transport tracks are needed in the casting bay. There 
is no need to use the roof crane in the casting bay to 
transport the slabs because lateral transfers are not 
needed. The prestressing bed can be quickly cleared 
and thus the production space is quickly free to be 
used again. The slabs can be stacked and transferred 
to the stockyard by th same equipment In one embo- 
diment, drainage openings for draining water from 
inside each hollow slab are drilled in the bottom sur- 
face of th ends of the slab by the lifting units. 

A non-limiting example of the present invention 
wiD now be described with reference to the accom- 
panying drwings, in which: 

Fig. 1 is a perspective view of apparatus accord- 



ing to the inv ntion; 

Fig. 2 is a sid view of a first lifting unit of the 
apparatus, omitting showing an automatic sup- 
port beam dispenser; 
5 Fig. 3 is an end view of the first lifting unit of Fig. 

2, again omitting showing the automatic support 
beam dispenser; 

Fig. 4 is an enlarged cross-sectional view show- 
ing how the apparatus lifts a pile of dabs stacked 
10 on a support beam; 

Fig. 5 shows the automatic support beam dispen- 
ser of the first lifting unit as viewed along the 
direction of the rails on which the lifting units run; 
and 

15 Fig. 6 is a plan view of the automatic support 
beam dispenser of Fig. 5. 
The apparatus of Figs. 1 to 6 consists of two sub- 
stantially identical lifting units 1 and 2, each of which 
has a lifting grab 3 for lifting a hollow slab, a drilling 

20 unit 4 and lifting devices for lifting a pile of slabs. 

The first lifting unit 1 has an automatic support 
beam dispenser 5 for placing support beams_6_on the 
bed and for collecting them up again once they are no 
longer needed for supporting piles. Driving power is 

25 fed to the first lifting unit 1 through a main current 
cable which is wound around a cable coil 7. A driving 
power and control current cable wound around a 
cable coil of the second unit 2 feeds power from th 
first unit 1 to the second unit 2. 

30 Both lifting units 1 and 2 have bogies^so as to 
be movable. The units 1 and 2 move ontfiesame rails 
9;as a slip casting machine that moves along the pre- 
stressing bed to produce the slabs. The bogies 8 are 
driven by drivingjngtors 10. On each end of two Ion* 

35 grtudinal horizontal beams 1 1 of a lower frame of each 
lifting unit, there is a supporting and guiding column 
1 2. On the top of each column 1 2, there is a screw jack- 
13 for raising and lowering a stanchion 14 of an upper 
frame. The bottoms of the stanchions 14 are connec- 

40 ted by longitudinal horizontal beams 15. Each hori- 
zontal beam 15 has a lifting hook 16 (Fig. 4). 

The lower frame of each lifting unit 1 and 2 sup- 
ports two columns 17 of a slab lifting crane. The pair 
of columns 17 support the lifting grab 3, which is 

45 raised and lowered by a chain drive 18. The lifting 
grab 3 can be opened and closed hydraulically. 

The driling unit 4 of each lifting unit 1 and 2 has 
horizontal structural main beams 19 and several par- 
allel drills 20. The drills 20 are directed upwards and 

so their spacing corresponds to the spacing of the hol- 
lows of the hollow slabs that are to be drilled. The dril- 
ling unit is hinged atone nd on a vertical hing .Thus, 
the unit can be pivoted through 90° between a position 
transverse to the beams 15 (see Figs. 1 and 3) and a 

55 position extending along th top of one of the beams 
15 (see Fig. 2, which shows-only the drilling unit 4 of 
th first lifting unit 1). 

ThedispenserSofthefirst lifting unitl has a con- 
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tainer21 (see Figs. 5 and 6) in which the steel support 
beams 6 are stacked on each other. The entire dis- 
pensers, stanSarfy to the drilling unit 4, can be turned 
through 90° on a vertical hinge by a turning cylinder 
22 so as to point in the direction of the rails 9. When s 
the dispenser 5 has been rotated to the side of the lift- 
ing unft 1, the unit 1 can move past a pile of slabs on 
the prestressing bed. The dispenser 5 is also equip- 
ped wfth a fifting cylinder 23 which enables the con- 
tainer 21 to be raised and lowered by the amount of 10 
the height of a slab. Thus, the lifting unit 1 is able to 
move over the slabs on the prestressing bed. The bot- 
tom of the container 21 is open and has catches 24 
on both sides of the opening. The catches 24 engage 
openings 25 in the ends of the bottom beam in the is 
container 21 . Other beams rest on the bottom beam. 
Both catches 24 can be raised and lowered and also 
advanced and retracted by cylinders 26. 

The apparatus is controlled by programmable 
logic The main logic unit is in one of the lifting units 20 
and in the other there is an auxiliary logic unit Control 
signals are given by a portable radio unit 27. 

The lifting units can be guided and moved either 
separately or as a par a certain distance apart from 
each other. The desired distance can be set by mov- 25 
trig the units independently of each other. 

On both sides of the apparatus there is a seat (not 
shown) for the user. The lifting units can be connected 
together so that the bay crane can move them from 
one track to a nother. A more practical way to move the 30 
lifting units from one track to another is to construct a 
wagon for moving the units. The wagon is provided 
wfth a plug into which the main current cable of the first 
unit 1 is plugged. The wagon receives electricity via 
another cable. In this way. the main current cable from 35 
the wagon to the first unit 1 is maintained in the right 
direction so that it can be wound around the cable coil 
7. Thus, there is no need to transfer the cable from 
one plug to another. 

The operation of the apparatus will now be des- 40 
cribed, starting at the point when the cast long slab 
has been cut into individual slabs of convenient length 
and the slabs are stai lying on the prestressing bed. 

The lifting units 1 and 2 are brought to the track 
and the dispenser 5 of the first unit 1 dispenses two 45 
beams 6 (see Fig. 1)fbrsupportingtheendsofthepie 
of dabs that wffl be stacked on the beams 6. 

The lifting units 1 and 2 are then driven to be 
above the nds of a slab 29. The lifting grabs 3 are 
lowered down to the slab 29 and grip its nds. The so 
slab is then lifted up approximately 1 meter. The dril- 
ling units 4 are rotated inwardly from the sides of the 
tiffing unfts until they are under the slab in th posfion 
shown in Fig. 3. The slab is lowered onto th main 
beams 19 of the drilling units and th drilling units 55 
automaticafly perform the drSling of drainage holes in 
the slab. The slab is lifted from the drilling units, which 



drilling procedure can be performed whflst th lifting 
units 1 and 2 are moving along the tracks 9 to transfer 
the slab 29 to the p3e of slabs 28. The slab 29 is 
moved to the pile 28 and lowered, whereupon the lift- 
ing grabs 3 open and can thus be lifted away from the 
slab. All of the slabs in the casting line are treated in 
the same manner. 

The finished piles 28 are moved to the stockyard 
either immediately after each pile has been produced, 
or after all of the slabs have been piled. 

Transferring of the pile 28 is performed as follows: 

Pie lifting hooks 16 in the beams 15 of the lifting 
units 1 and 2 are inserted into the two beams 6 under 
the pile 28. The hooks 1 6 of one lifting unit are inser- 
ted into the ends of one beam 6 and the hooks 16 of 
the other lifting unit are inserted into the ends of the 
other beam 6. The hooks 16 are rotated into engage- 
ment with the openings 25 in the beams 6 by hydraulic 
cylinders (not shown) or simlar actuating devices. The 
beams 15 of the lifting units are rased, whereby the 
pile is lifted along with the beams 15 and their hooks 
16. The beams 15 are lifted by the screw jacks 13 
extending the telescopically engaged columns 12 and 
stanchions 14. The lifting grabs 3, drilling units 4, con- 
tainer 21 eta are lifted togetherwith the upperframes 
of the lifting units 1 and 2. The pile 28 is lifted high 
enough to be able to carry the pOe of slabs over the 
prestresspile at the end of the prestressing bed. Th 
rails 8 lead to the stockyard, where the pile 28 is low- 
ered and stored. 

Disassembling a hollow slab line approximately 
120 meters in length and transferring it to the stock* 
yard takes an average of 40-50 minutes. 

Lifting aids can be attached to the lifting grabs 3 
in order to permit the lifting of waste pieces and slabs 
of unusual shape. 

When the beams 6 are no longer needed under 
the pile of stabs, the dispenser 5 collects them bade 
up into the container 21. 

The invention is not limited to the embodiment 
described, as alternative embodiments will occur to 
the man skilled in the art For example, the lifting and 
lowering movements can be arranged otherwise than 
as described above. Also, other of the driving move- 
ments can be arranged in any other convenient 
known manner. All driving and regulating elements 
are not described in detail above because they are 
known perse. 

Instead of the lifting hooks 16, pins may be used 
instead. The pins would move in th horizontal direc- 
tion and slide into the openings 25 in th nds of th 
beams 6. 



Claims _ 

1. A method of lifting concrete slabs (29) from a pre- 
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and then transferring the pile (28) to a stockyard, 
characterized in that the slabs (29) are lifted from 
the prestressing bed and farmed into the pile (28) 
by a transfer device (1, 2) which moves along a 
transport track formed by rails (9) positioned on 5 
both sides of the prestressing bed, the pile (28) 
being formed on a support structure (6), and then 
the support structure (6) with the pfle of slabs (28) 
thereon is lifted and transferred along the same 
transport track, or an extension thereof, to the 10 
stockyard. 



the support structure (6), the container (21 ) being 
equipped with devices (24, 26) for lowering th 
beams (6) transversely to the rails (9) at a desired 
location along the rails (9). 

9. Apparatus as set forth in any one of claims 3-8, 
wherein each lifting unit (1, 2) has a drilling unit 
(4) comprising at least one drill (20) for drilling at 
least one drainage opening in a slab (29) whilst 
the slab (29) is being transferred onto the support 
structure (6) by the lifting means (3). 



2. A method as set forth in in claim 1, wherein the 
support structure (6) comprises two separate 
transverse beams (6). 15 

3. Apparatus for lifting concrete slabs (29) and 
transferring them from a prestressing bed, 
characterised in that the apparatus comprises 

two lifting units (1, 2) movably mounted on rails 20 
(9), each of the lifting units having lifting means 
(3, 16) for lifting slabs (29) and transferring them 
onto a support structure (6) as well as for lifting 
and transferring the support structure (6) with the 
pile of slabs (28) thereon. 25 



10. Apparatus as set forth in claims 5, 8 and 9, whe- 
rein the lifting grabs (3), the drilling units (4) and 
the beam container (21) of the lifting units (1, 2) 
are each either liftable above or pivotable side- 
ways out of the way of an obstruction between the 
rails (9). 



4. Apparatus as set forth in claim 3, wherein each 
lifting means (3, 16) comprises a pair of gripping 
devices (1 6) for lifting and transferring the support 
structure (6) with the pile of slabs (28) thereon, 30 
each of the pair of gripping devices (16) being (i) 
insertable in an opening (25) in a respective end 
of a transverse beam (6) forming part of the sup- 
port structure (6) and (H) liftable and lowerable by 
first height adjustment means (13) of the lifting 35 
unit (1,2). 



5. Apparatus as set forth in claim 3 or 4, wherein 
each lifting means (3 V 16) comprises a lifting grab 

(3) for lifting and transferring a slab (29), the lifting 40 
grab (3) being openable and doseable for grip- 
ping and releasing the slab and liftable and low- 
erable by second height adjustment means (18) 
of the lifting unit (1,2). 

45 

6. Apparatus as set forth in any one of the claims 3- 
5, wherein the lifting units (1, 2) are movable 
along the rails (9) selectably either separately or 
as a pair a certain desired distance apart from 
each other. so 



7. Apparatus as set forth in any one of claims 3-6, 
wherein the lifting units (1, 2) are controllable by 
a radio control unit (27). 

8. Apparatus as set forth in any one of claims 3-7, 
wherein at least one of the lifting units (1) has a 
container (21) for storing beams (6) for forming 
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Fig. 3. 
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